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Description 

Technical Field 

This invention relates to a restoration kit for com- 
munications cable. 

Background of the Invention 

The use of communication cables which include a 
plurality of optical fibers is rapidly expanding. An optical 
fiber cable may comprise a plurality of glass fibers each 
of which is protected by at least one layer of a coating 
material. The optical fibers may be assembled into units 
in which the fibers are held together by binder ribbons 
to provide a core. In one manufacturer's line of cables, 
the core is enclosed by a plastic tube and a plastic jack- 
et. 

During the service life of an optical fiber cable, the 
cable may become damaged. This may occur, for ex- 
ample, through unintentional contact by various kinds of 
excavation equipment, by lightning or by repeated at- 
tacks by animals such as gophers. Such damage may 
be partial, in which case one or several optical fibers 
may be interrupted, or the damage may be total, such 
as a complete cable cut, for example. 

In any case, it becomes necessary to restore serv- 
ice as quickly as possible. This may be done through an 
expedited temporary arrangement while more work is 
under way to replace the damaged cable with an equiv- 
alent or enhanced system. 

A temporary arrangement must be one which is 
easily installed and which is low in cost. Elements of the 
arrangement must be capable of being packaged in a 
carrying case which is portable and, desirably, in one 
which may be carried by an individual from a vehicle to 
a field location at which a disruption to service has oc- 
curred. 

Whatever the structure of the damaged cable, there 
must be provisions for connecting, such as by splicing, 
transmission media of the cable on each side of the 
damage location to corresponding transmission media 
of a restoration cable which is used to bridge around the 
damage location. It is conventional to use a housing, 
within which all conductors are connected, wrapped and 
stored and protected environmentally. 

During the connection of metallic conductors, it is 
customary to bend sharply the conductors, to provide 
access to other connections. The physical nature of 
glass optical fibers forecloses the adoption of connec- 
torization techniques which are used with metallic con- 
ductors within a housing. Because of their small size and 
relative fragility, special considerations must be given to 
the handling of optical fibers in housings. Transmission 
capabilities may be impaired if an optical fiber is bent 
beyond an allowable bending radius, the point at which 
light no longer is totally contained in the core of the fiber. 
Furthermore, expected lives of the fibers will be reduced 



if bent to less than the minimum bending radius. 

In the prior art, fiber slack normally has been pro- 
vided adjacent to connective arrangements. When 
splicing optical fibers by mechanical means or by fusion , 
s it becomes necessary to provide enough slack fiber so 
that the fiber can be pulled out of a housing and posi- 
tioned in apparatus for the preparation of fiber ends and 
the joining together of the ends. 

As might be expected, fiber closures are available 
10 in the prior art. Some of these prior art housings have 
shortcomings insofar as being. used in a temporary res- 
toration arrangement. See U.S. patent 4,820,007. In it, 
a splice tray includes provisions on one side for holding 
optical fiber splices and metallic conductor splices on 
15 an opposite side. An electrical bonding and gripping as- 
sembly is adapted to be mounted on the splice tray. The 
housing also includes mating cover portions which are 
moved into engagement with each other to enclose the 
tray. Also, a waterb locking encapsulant may be intro- 
20 duced into the closure. 

An undisclosed emergency restoration system in- 
cludes a self-contained portable system that is capable 
of being stored in a craftsperson's vehicle and carried 
in a handy carrying case to a cable damage location. 
25 One portion of a damaged optical fiber cable is inserted 
into one splice case and optical fibers of the cable are 
terminated in splicing devices therein. Another portion 
of the damaged cable on an opposite side of the damage 
location is terminated in another splice case. Portions 
30 of a temporary cable which is coiled adjacent an outer 
rim of the carrying case are uncoiled to span the damage 
location. Ends of the temporary cable are terminated by 
corresponding ones of the splicing devices in each 
splice case at each end of the temporary run. The tem- 
35 porary cable has an outer diameter of about 0.5 inch. 

What is needed and what seemingly is not available 
in the prior art is a restoration kit for communications 
cable which kit is packaged in a carrying case with the 
weight of the kit and the case being less than about fifty 
40 pounds. The sought-after kit should be relatively inex- 
pensive and should be capable of being deployed rap- 
idly with easy payout of a restoration cable to restore 
service as quickly as possible after an outage. 

According to the present invention there is provided 
45 a restoration kit as defined in claim 1 . 

Brief Description of the Drawing 

FIG. 1 is a perspective view of a restoration kit of 
so this invention; 

FIG. 2 is a perspective view of a closure, two of 
which are included in the restoration kit; 
FIG. 3 is an end view of a cable which is included 
in the restoration kit of FIG. 1 ; 
55 FIG. 4 is a simplified perspective view of the resto- 
ration kit showing the position of a payout spindle 
and the payout position of a first housing in a de- 
ployment reel closure holder; 
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FIG. 5 is a detail side elevational view in section of 
the deployment reel as it is disposed within a well 
of a pad in one portion of a carrying case; 
FIG. 6 is a schematic view which shows the use of 
the restoration kit to provide service for a total cable 
failure with no slack; 

FIG. 7 is a schematic view which shows the use of 
the restoration kit to provide service for a total cable 
failure with slack; 

FIG. 8 is a schematic view which shows the use of 
the restoration kit to provide service for a partial ca- 
ble failure with a taut sheath; 
FIG. 9 is a simplified perspective view of the deploy- 
ment reel mounted on the payout spindle; 
FIG. 10 is a simplified perspective view of a second 
housing positioned to be moved away from the car- 
rying case to a portion of the cable on the other side 
of a damage location; and 

FIG. 11 is a schematic view of one of the housings 
of the restoration kit with a plurality of fibers of the 
restoration cable being spliced to fibers of the dam- 
aged cable. 

Detailed Description 

Referring now to FIG. 1 there is shown a restoration 
kit which is designated generally by the numeral 20 and 
which is used to provide service around damage loca- 
tions in communications cables. The restoration kit 20 
includes a carrying case 21 in which are disposed a first 
housing 22 and a second housing 23 which is identical 
to the housing 22. Each housing has a longitudinal axis 
26 (see FIG. 2). 

Going now to FIG. 2, it can be seen that housing 22: 
includes a base 24 and a cover 25. The closure 22 may 
be one such as is described in U. S. patent 5,189,725 
The base 24 has an invert portion 28 and sidewalls 
29-29. Furthermore the base 24 includes a pad 31 in- 
cluding radiused, longitudinally extending side portions 
33-33 and two spaced apart longitudinally extending 
grooves 35-35. Preferably, the pad 31 is made of a 
foamed polymeric material. The pad 31 is inserted 
therein to support two side supports or pedestals 37-37 
between which are adapted to be disposed a plurality of 
splicing device holders or modules 40-40. Each of the 
modules 40-40 is adapted to hold any one of several 
different kinds of commercially available connective de- 
vices. Such a module is described and claimed in U. S. 
patent No. 5,185,845 and which is incorporated by ref- 
erence hereinto. A suitable connective device is one de- 
scribed and claimed in U. S. patent 5,125,057. 

Viewing again FIG. 2, it can be seen that each splic- 
ing module 40 includes a plurality of holders 41 -41 each 
of which includes a base 42 and two sidewalls 43-43. 
Disposed in each holder 41 is an insert 44 which is 
adapted to store a plurality of optical fiber splices which 
may be made using any of a plurality of commercially 
available optical fiber splice arrangements. Each insert 



is made of a material such as a foamed polymeric ma- 
terial which is compliant about the configuration of the 
particular connective arrangement which is used. 

As can be seen in FIG. 2, the insert 44 includes two 

s sidewalls 45-45 between which are disposed a plurality 
of partitions 46-46. A nest 47 is formed between each 
sidewall 45 and the adjacent partition and is formed be- 
tween adjacent ones of the partitions. Each nest is 
adapted to hold a connective device for optical fibers. 

10 Also attached to each end of the base 24 are a plu- 
rality of ring clamps 54-54. Each cable end portion ex- 
tends through a ring clamp 54 into an inner portion of 
the base 24. 

Further as can be seen in FIG. 2, the base 24 is 

is provided with longitudinally extending side portions 56 
and 57. The side portion 56 is H -shaped in cross section 
with one groove 58 thereof facing toward the cover 25 
and one groove 59 thereof facing toward a plane which 
extends through the invert portion 28. The side portion 

20 57 includes a rib 61 which faces toward the cover 25 
and a groove 62 which faces toward the plane of the 
invert portion 28. 

Viewing again FIG. 2, it is seen that the cover 25 
also is U-shaped, having a center portion 54 and longi- 

25 tudinally extending edge portions 65-65. Attached to the 
cover 25 at each of its ends and disposed between the 
side portions 65-65 and in engagement with an inner 
surface of the center portion is an end dam or block 67. 
Preferably, the end block 67 is made of a foamed poly- 

30 meric material such as a foamed polyurethane ester ma- 
terial and has a plurality of bores 69-69 extending there- 
through. When the cover 25 is assembled to the base, 
a lower portion 71 of each end block is adapted to be 
received in engagement with the invert portion 28 and 

35 the side leg portions 29-29 of the base. Cables which 
extend into the housing are received within the bores 
69-69 which communicate with an exterior of the end 
dam through slits 73-73. Through one of the bores in 
each housing is adapted to extend an end portion of a 

40 restoration cable 70 (see also FIGS. 1 and 3) and 
through the other bore of one of the end blocks is adapt- 
ed to extend an end portion of a damaged cable, the 
end portion being on the portion of the cable going away 
from the damage location. The restoration cable 70 may 

45 be one such as that described in U. S. patent No. 
5,345,525. 

The cover 25 includes provisions which are matea- 
ble with the longitudinally extending portions 56 and 57 
of the base to allow the cover to be assembled to the 

50 base. As is seen in FIG. 2, one of the side portions 65-65 
of the cover is provided with a longitudinally extending 
interlocking portion 75 whereas the other side portion 
65 is provided with an interlocking portion 77. The inter- 
locking portion 75 is H-shaped in transverse cross sec- 

55 tion and includes two grooves, one designated 78 which 
faces the base 24 and adapted to receive the rib 61 of 
the base and the other designated 79. The other inter- 
locking portion 77 includes a rib 81 which faces the base 
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24 and which is adapted to be received in the groove 58 
of the base and an opposite groove 83. 

Two blocks 93-93 each of which preferably is made 
of a foamed polymeric material are positioned so that 
each is adjacent to an end of the housing 22. Portions 
of fibers to be spliced are caused to become disposed 
in the grooves 35-35 of the pad 31 within the grooves 
35-35 between a lower portion 95 of a block 93 and the 
pad 31. ■ 

Longitudinal edge clamping strips 97-97 which are 
C-shaped are adapted to clamp together the base 24 
and the cover 25. Each clamping strip is provided with 
two hook-like portions 98-98 having inwardly directed 
free edge portions 99-99. On one side of the housing, a 
free edge portion 99 is adapted to be received in the 
groove 79 of the cover and the other free edge portion 
received in the groove 62 of the longitudinal edge por- 
tion 57. As for the other clamping strip 97, one free edge 
portion is adapted to be received in the groove 83 of the 
cover and the other free edge portion in the groove 59. 
Each clamping strip 97 is resilient and the free edge por- 
tions must be forcibly spread apart to enable them to be 
received in the grooves as described hereinbefore. As 
a result, the clamping strips 97-97 are effective to apply 
forces to the longitudinal edge portions of the base and 
the cover when they are assembled to secure together 
the base and the cover. 

As can be seen in FIG. 1 , the restoration kit 20 in- 
cludes a deployment reel 100 on which are wound con- 
volutions of a length of the restoration cable 70. The ca- 
ble 70 may include one or more bundles 104-104 (see 
FIG. 3) each including a plurality of optical fibers 
• 1 06-1 06. The fibers of each bundle 1 06 are held togeth- 
er by two binders 107-107 which are wrapped in oppo- 
site helical directions about the fibers of the bundle. Dis- 
posed about the bundle or bundles of optical fibers is a 
plastic jacket 108 which has a thickness of about 0.030 
inch. Interposed between the bundles 104-104 and the 
jacket is a yarn-like material 109 such as Kevlar® yarn, 
for example, which provides the cable with desired 
strength characteristics and which cushions the fibers 
against impact. The yarn-like material 109 is wrapped 
about the bundles with a unidirectional lay or with an 
oscillated lay. 

As can be seen in FIG. 4, one end portion 11 1 of the 
cable 70 extends through a bore in an end block 67 of 
the closure 22 and is secured therein whereas the other 
end portion 112 of the cable extends through a bore in 
an end block of the housing 23 and is secured therein. 
As the case 21 is received in the field, both end portions 
111 and 112 enter their associated closures from the 
right as viewed in FIG. 1 . The fibers of the end portions 
of the restoration cable 70 which are prepared in the fac- 
tory for termination are terminated in the field by splicing 
devices (not shown) in the housings 22 and 23. 

Also as can be seen in FIG. 1, the first housing 22 
is supported within the case 21 with one end portion 1 21 
extending into an opening 1 22 of a mounting block 1 24. - 



Preferably, the mounting block 1 24 is made of a foamed 
plastic material. A portion of the cover and or base of 
the first housing 22 is caused to have f rictional engage- 
ment with the mounting block 124 through a f rictional 

s member 125 (see FIG. 5) to prevent movement of the 
first housing relative to the deployment reel as the de- 
ployment reel is turned rotatably to pay off increments 
of length of the restoration cable 70. An opposite end of 
the housing 22 is supported by a post 1 26 of a mounting 

10 pad 1 29 which may be a foamed polymeric material. The 
mounting block 124 is attached to an upper end of the 
deployment reel 100 which is disposed in a cavity 128 
of the pad 1 29 which is contoured to fit into the case 21 . 
The second housing 23 is disposed within a pocket 

15 131 provided within the pad 129 such that one of the 
longitudinal edge portions of the base and its mated lon- 
gitudinal edge portion of the cover face out of the pad 
129. 

Also disposed within a pocket 133 (see FIG. 1) in 
20 the pad 1 29 is a payout spindle 1 35. The payout spindle 
1 35 is adapted to be removed from the pocket 1 33 and 
have an end portion inserted into an aperture 137 
formed in the pad 129. As is seen, the deployment spin- 
dle 135 is provided with an O-ring 139 (see FIGS. 1 and 
25 5) and a collar 138. The O-ring and the collar act as a 
braking system to reduce freewheeling of the deploy- 
ment reel. 

Going now to FIGS. 6, 7 and 8, there are shown 
schematic views of three different situations in which in- 

30 terruptions to service occur. First, in FIG. 6, a total cable 
failure has occurred and there is no slack in the run of 
a cable 141 which has been damaged. The total dam- 
age failure may have been caused by engagement of 
excavating equipment with the cable. As can be seen in 

35 FIG. 6, service is restored by causing an end portion 
1 42 of the cable 1 41 to be spliced to portions of the res- 
toration cable 70 in the first housing 22. The restoration 
cable 70 is deployed across the damage location and 
the second housing 23 is used to cause fibers at an op- 

40 posite end of the restoration cable to be spliced to fibers 
of the cable 141 on the other side of the damage loca- 
tion. 

In FIG. 7, the kit 20 is used to restore service by 
facilitating connections between end portions of a cable 

45 144 which has been severed but which has slack. The 
slack is sufficient so that an end portion of the restoration 
cable may be removed from the second housing 23 of 
the kit, for example, and the second closure used to re- 
ceive the end portions of the cable 144 caused by the 

50 damage. Splices then are made within the second hous- 
ing between corresponding optical fibers on opposite 
sides of the damage location. 

Lastly, FIG. 8 depicts the situation in which a cable 
146 has experienced partial failure. The cable 146 has 

55 no slack, i.e., the sheath is taut. Should the cable 146 
be damaged only partially, the sheath is removed for a 
distance equal to the distance between ring clamps 
54-54 at opposite ends of a housing at locations on op- 
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posite sides of the damage location. Then ring clamps 
at opposite ends of the base are opened to allow the 
damaged portion of the cable to extend therethrough. 
The ring clamps are tightened and the damaged fibers 
spliced to fiber end portions at one end of the restoration 
cable 70. Sheath entry is made into the cable 146 at a 
predetermined distance from the damage point with the 
exposed portion of the cable positioned in a second 
housing. The fibers now disposed in the second housing 
and which extend from the damaged portions are 
spliced to the other end of the restoration cable 70. 

In the preferred embodiment, the side supports 
37-37 are disposed off-center of the housing (see FIG. 
2). This is done in order not to fall below the minimum 
bend radius of the fiber when the housing is used to re- 
store service in a partial outage situation. In a partial 
outage, and as mentioned hereinbefore, a cable which 
includes some damaged fibers is extended through the 
housing. Those optical fibers which have been dam- 
aged are cut dead ahead at a location 148 (see FIG. 2), 
looped on one side of the modules 40-40 and then 
spliced to optical fibers of the restoration cable 70 which 
enter the housing on the left and which enter the splicing 
modules from the right-hand side as viewed in FIG. 2. 
Optical fibers which have not been damaged extend 
along a groove 35 between sheathed ends of the dam- 
aged cable within the housing. 

Beginning with FIG. 4, a sequence of views will be 
referred to in describing the use of the restoration kit. 
The kit 20 is caused to be disposed adjacent to a dam- 
aged cable on one side of a damage location. In FIG. 4, 
the kit 20 is depicted after a craftsperson has moved 
slidably the first housing within the mounting block until 
it is substantially centered therein. Also, in FIG. 4 the' 
craftsperson has caused the payout spindle to be 
mounted in an erect position extending from the aper- 
ture 1 37 in the pad 1 29 such that the O-ring 1 39 is facing 
away from the pad 129 (see also FIG. 5). 

Then the deployment reel 100 is removed from the 
cavity 1 28 in the pad 1 29 and the opening in the bottom 
of the hub of the reel is aligned with the payout spindle. 
The reel is moved slidably with respect to the payout 
spindle to cause the payout spindle to be received in the 
reel hub until the reel is seated firmly on the O-ring 1 39 
of the spindle collar (see FIGS. 5 and 9). It should be 
observed that the first housing 22 is centered with re- 
spect to the mounting block 124 so that it is balanced 
during rotation of the deployment reel 100 to pay off the 
restoration cable 70. 

Referring now to FIG. 1 0, there is illustrated the next 
step in the use of the restoration kit 20. The second 
housing 23 has been removed from its recess in the pad 
1 29 and is to be moved away from the case 21 . Because 
the deployment reel 100 now is mounted rotatably on 
the payout spindle, the reel turns under the application 
of pulling forces to the second housing. As this is done, 
successive portions of the length of the cable 70 are un- 
wound from the reel. 



Freewheeling and backlash of the cable 70 is avoid- 
ed as the cable is unwound from the reel. This is accom- 
plished by the frictional cooperation of the reel with the 
O-ring 139 (see FIG. 5). Frictional forces also are ap- 

5 plied at an upper end 1 51 of the spindle 1 35, as viewed 
in FIG. 5, the upper end of the spindle engaging an in- 
nermost surface of a recess 1 53 which is formed in the 
mounting block 1 24 and in which is received an end por- 
tion of the spindle 1 35. Further frictional forces are gen- 

10 erated between a flange of the reel 100 and a surface 
155 (see FIG. 5) of a well 157 in which the flange is re- 
ceived when the reel 1 00 is mounted on the payout spin- 
dle 135. The location of the collar 138 on the payout 
spindle 135 is adjustable to adjust the frictional forces 

is between the flange of the reel 100 and the surface 1 55 
of the well 1 57 in the pad 1 29. Advantageously, because 
of the position of the reel flange with respect to the sur- 
face 155 of the pad 129, convolutions of the restoration 
cable 70 do not become snagged between the flange 

20 and an inner surface of the well 1 57. 

Advantageously, the restoration kit 20 weighs about 
45 lbs. This weight is substantially low to enable craft- 
spersons in the field to be able to carry the case 21 and 
its contents over a substantial distance. 

25 The second housing is carried to a location on the 
other side of the damage location. Assuming a total 
break, such as is illustrated in FIG. 6, an end portion of 
the damaged cable is moved through a slit 73 and in- 
serted into an opening 69 in an end block 67 of the sec- 

30 ond closure, sheath elements are removed and optical 
fibers thereof are spliced to optical fibers of the restora- 
tion cable 70. Then, the first housing 22 is removed from 
the block 124 and optical fibers of an end portion of the- 
restoration cable which had been extended into the first 

35 closure in the factory are spliced to optical fibers of the 
damaged cable on the one side of the damage location. 
Viewing now FIG. 11, there is shown a schematic of the 
first closure 22 after optical fiber of the damaged cable 
and of the restoration cable 70 have been connected 

40 together within the base. 

An additional feature of the housing is a system 
which is adapted to hold the housing stabilized in the 
field while splicing operations are performed. To this 
end, the base 24 of the housing includes an opening 

45 160 (see FIG. 2) formed adjacent to each end thereof. 
Also, the base 24 is provided with feet 1 63-1 63, two pro- 
jecting outwardly from the invert portion 28 at each end. 
Preferably the feet 163-163 are made of a rubber ma- 
terial. During splicing, either housing may be secured to 

so the carrying case 21 with an elastic cord 165 (see FIG. 
11) having a hook 167 at each end. One hook 167 is 
looped through the opening 1 60 at one end of the base, 
the cord routed along one side of the carrying case of 
the restoration kit opposite to that engaged by the feet 

55 and the hook at the other cord end looped through the 
opening 160 at the other end of the base. The cord 165 
holds the base 24 to the case 21 to facilitate splicing. 
Afterwards, the cord is removed. The feet prevent slip- 
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page between the base and the carrying case. 

As can be seen in the FIG. 1, the kit 20 also may 
include several additional elements . Two grounding ca- 
bles 171-171 and two grounding rods 173-173 tor 
grounding a damaged cable may be included. Also, the s 
kit may include a package 175 of rope for lashing cables 
to support strands in aerial runs and a turnbuckle as- 
sembly 177 which is used to apply pulling forces to the 
damaged cable. 

An advantage of the restoration kit of this invention 10 
is that it may be reused. After permanent repairs have 
been made, the first and second housings are discon- 
nected from the previously used cable and the restora- 
tion cable is rewound on the payout spindle 135. Re- 
winding is accomplished with the help of the first hous- is 
ing. The first housing 22 is used as a crank and is turned 
manually to turn the deployment reel and rewind the ca- 
ble thereon. 

A further advantage of the restoration kit derives 
from the arrangement of the reel 100 in its payout posi- 20 
tion with respect to the case 21 . As can be seen in FIGS. 
4 and 5, for example, the payout spindle 1 35 in operative 
position is perpendicular to major surfaces of the pad, 
such as a surface 170, for example, which are parallel 
to a plane between the two portions of the carrying case 2s 
21. As a result, increments of length of the restoration 
cable may be unwound from the deployment reel gen- 
erally in any direction radially of and normal to a longi- 
tudinal axis of the payout spindle. 



Claims 

1 . A restoration kit (20) for providing repair service to 
a damage portion of a communications cable, said 35 
restoration kit comprising a carrying case (21) 
which includes first and second portions adapted to 
be secured together, a mounting platform (124), 
which is disposed within said first portion (22) of 
said carrying case (21 ) and includes a recess there- 40 
in, a deployment reel (100), which includes two 
spaced flanges with a hub extending between said 
flanges and which is supported on said mounting 
platform (124), a first housing (22) which includes 
optical fibre connection means disposed therein to *s 
facilitate the connecting of optical fibers of optical 
fiber cables thereto, means for securing and holding 
said first housing with respect to one of the flanges, 
a second housing (23) which is also supported on 
said mounting platform and which includes optical so 
fiber connection means to facilitate connections be- 
tween optical fibers characterized by; 



said first housing and adapted to be connected 
through connection means in said first housing 
(22) to optical fibers of the damaged cable on 
one side of a damage location and another end 
portion (112), whose optical fibers are to be se- 
cured in said second housing and adapted to 
be connected through connection means in 
said second housing to optical fibers of the 
damaged cable on an opposite side of the dam- 
age location and 

a payout spindle (1 35) which is supported by 
said mounting platform (124) and which is 
adapted to have an end portion disposed in said 
recess in said mounting platform to cause said 
spindle (135) to be so disposed as to facilitate 
the rotatable mounting of said deployment reel 
(100) on said spindle (135) such that said sec- 
ond housing (23) together with the other end 
portion (11 2) of said length of restoration optical 
fiber cable (70) may be moved away generally 
in any radial direction from said spindle (1 35) 
in a direction normal to an axis of rotation of 
said reel (1 00) to a location along the damaged 
cable which is remote from said one side of the 
damage location and at which connection ar- 
rangements are made within said second hous- 
ing (23) between optical fibers of said restora- 
tion cable and optical fibers of the damaged ca- 
ble. 

2. The restoration kit of claim 1 , wherein said payout 
spindle includes a collar intermediate its ends and 
said collar supporting an O-ring which is made of a 
material having a relatively high coefficient of fric- 
tion so that when said deployment reel is mounted 
on said spindle, one of said flanges frictionally en- 
gages said O-ring. 

3. The restoration kit of claim 2, wherein when said 
deployment reel is mounted on said payout spindle 
and engages said O-ring, one of said flanges of said 
reel is being disposed adjacent to and parallel to a 
major surface of said mounting platform. 

4. The restoration kit of claim 3, wherein said mounting 
platform includes a well to which said recess opens 
such that when said payout spindle is mounted in 
said recess and said reel mounted on said payout 
spindle, a portion of said reel is disposed within said 
well such that an inner surface of said one flange is 
substantially coplanar with said major surface of 
said mounting platform. ' 

5. The restoration kit of claim 4, wherein said collar is 
adjustable to adjust the frictional engagement of 
said one flange of said deployment reel with an in- 
ner surface of said well of said mounting platform. 



a length of restoration optical fiber cable (70) 
which is wound in convolutions on said hub of ss 
said deployment reel (1 00), said restoration op- 
tical fiber cable (70) having one end portion 
(111), whose optical fibers are to be secured in 
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6. The restoration kit of claim 1, wherein said each 
housing includes a base and a cover which are 
mateable along longitudinally extending edge por- 
tions. 

s 

7. The restoration kit of claim 6, wherein each said clo- 
sure includes a plurality of connection modules, 
each said module including a plurality of nests each 
of which is capable of holding a connection device 

for optical fibers. 10 

8. The restoration kit of claim 7, wherein said restora- 
tion cable includes a plurality of bundles of optical 
fibers, each said bundle of fibers having a binder 
wrapped thereabout, a yarn-like strength member *5 
system and a plastic jacket. 

9. The restoration kit of claim 7, wherein one end of 
said restoration cable is secured in said first hous- 
ing and the other end is secured in said second 20 
housing with optical fibers of the restoration cable 

in each housing being prepared for connection with 
optical fibers of the damaged cable. 

10. The restoration kit of claim 1 , wherein said second 2s 
portion of said case includes a pad of compliant ma- 
terial having recesses therein to receive portions of 
said first and second housings and said mounting 
block and said deployment reel when the carrying 
case is shut. so 



Patentanspruche 

1. Wiederherstellungsausrustung (20) zum Bereitstel- 35 
len eines Reparaturdienstes fur einen beschadig- 
ten Teil eines Kommunikationskabels, wobei die 
Wiederherstellungsausrustung folgendes umfaBt: 
einen Tragekoffer (21), der einen ersten und einen 
zweiten Teil enthalt, die aneinander gesichert wer- 40 2. 
den konnen, eine Befestigungsbuhne (124), die in 
dem ersten Teil (22) des Tragekoffers (21 ) angeord- 
net ist und darin eine Ausnehmung enthalt, eine 
Einsatzspule (100), die zwei beabstandete Flan- 
sche mit einer sich zwischen den beiden Flanschen 45 
erstreckenden Nabe enthalt und sich an der Befe- 
stigungsbuhne (124) abstutzt, ein erstes Gehause 
(22), das darin angeordnete Lichtwellenleiter-ver- 
bindungsmittel zum Erleichtem des AnschlieGens 3. 
von Lichtwellenleitern von Lichtwellenleiterkabeln so 
daran enthalt, Mrttel zum Sichern und Halten des 
ersten Gehauses relativ zu einem der beiden Flan- 
sche, ein zweites Gehause (23), das sich ebenfalls 
auf der Befestigungsbuhne abstutzt und Lichtwel- 
lenleiter-Verbindungsmitte! zum Erleichtem von 55 
Verbindungen zwischen Lichtwellenleitern enthalt, 4. 
gekennzeichnet durch 



ein Stuck Wiederherstellungslichtwellenleiter- 
kabel (70), das in Windungen auf der Nabe der 
Einsatzspule (100) aufgewickelt ist, wobei das 
Wiederherstellungslichtwellenleiterkabel (70) 
ein Endteil (111), dessen Lichtwellenleiter im 
ersten Gehause gesichert werden sollen und 
durch Verbindungsmittel im ersten Gehause 
(22) mit Lichtwellenleitern des beschadigten 
Kabels auf einer Seite einer Schadenssteile 
verbunden werden konnen, und einen weiteres 
Endteil (112) aufweist, dessen Lichtwellenleiter 
im zweiten Gehause gesichert werden sollen 
und durch Verbindungsmittel im zweiten Ge- 
hause mit Lichtwellenleitern des beschadigten 
Kabels auf einer gegenuberliegenden Seite der 
Schadenssteile verbunden werden konnen, 
und 

eine Ausgabespindel (1 35), die von der Befe- 
stigungsbuhne (124) abgestutzt wird und die 
ein in der Ausnehmung in der Befestigungs- 
bOhne angeordnetes Endteil aufweisen kann, 
damit die Spindel (135) so angeordnet wird, 
daft sie die drehbare Befestigung der Einsatz- 
spule (100) auf der Spindel (135)derart erleich- 
tert, daQ das zweite Gehause (23) zusammen 
mit dem anderen Endteil (112) des Stucks des 
Wiederherstellungslichtwellenleiterkabels (70) 
von der Spindel (135) weg bewegt werden 
kann, und zwar im allgemeinen in einer belie- 
bigen radialen Richtung in einer zu einer Dreh- 
achse der Spule (100) senkrechten Richtung 
zu einer Stelle am beschadigten Kabel, die von 
der einen Seite der Schadenssteile entfernt ist 
und an der Verbindungsanordnungen in dem 
zweiten Gehause (23) zwischen Lichtwellenlei- 
tern des Wiederherstellungslichtwellenleiter- 
kabels und Lichtwellenleitern des beschadig- 
ten Kabels ausgefuhrt werden. 

Wiederherstellungsausrustung nach Anspruch 1, 
bei der die Ausgabespindel zwischen ihren Enden 
eine Sch utter aufweist, wobei die Schulter einen 
O-Ring abstutzt, der aus einem Material mit einem 
relativ hohen Reibungskoeffizienten hergestellt ist, 
so daG bei Befestigen der Einsatzspule auf der 
Spindel einer der Flansche den O-Ring reibungs- 
maGig in Eingriff nimmt. 

Wiederherstellungsausrustung nach Anspruch 2, 
bei der die Einsatzspule an der Ausgabespindel be- 
festigt ist und den O-Ring in Eingriff nimmt, wobei 
einer der Flansche der Spule neben und parallel zu 
einer groBeren Flache der Befestigungsbuhne an- 
geordnet ist. 

Wiederherstellungsausrustung nach Anspruch 3, 
be der die Befestigungsbuhne eine Mulde enthalt, 
in die die Ausnehmung derart mundet, daB bei Be- 
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festigen der Ausgabespindel in der Ausnehmung 
und bei Befestigen der Spule auf der Ausgabespin- 
del ein Teil der Spule derart in der Mulde angeord- 
net ist, daB eine Innenflache des einen Flansches 
mit der groGeren Flache der Befestigungsbuhne im 
wesentlichen koplanar ist. 

5. Wiederherstellungsausrustung nach Anspruch 4, 
bei der die Schulter verstellbar ist, um die reibungs- 
maBige Ineingriftnahme des einen Flansches der 
Einsatzspule mit einer Innenflache der Mulde der 
Befestigungsbuhne einzustellen. 

6. WiederherstellungsausrOstung nach Anspruch 1, 
bei der jedes der Gehause einen Boden und eine 
Abdeckung enthalt, die entlang von sich in Langs- 
richtung erstreckenden Randteilen zusammenpas- 
sen. 

7. Wiederherstellungsausrustung nach Anspruch 6, 
bei der jedes der Gehause mehrere Verbindungs- 
module enthalt, wobei jedes Modul mehrere Nester 
enthalt, von denen jedes eine Verbindungsvorrich- 
tung fur Lichtwellenleiter hatten kann. 

8. Wiederherstellungsausrustung nach Anspruch 7, 
bei der das Wiederherstellungskabel mehrere Bun- 
del von Lichtwellenleitern enthalt, wobei jedes Bun- 
del von Lichtwellenleitern ein darum herumgewik- 
keltes Bindemittel, ein garnahnliches Festigkeits- 
gliedsystem und einen Kunststoff mantel aufweist. 

9. Wiederherstellungsausrustung nach Anspruch 7, 
bei der ein Ende des Wiederherstellungskabels in 
dem ersten Gehause gesichert ist und das andere 
Ende in dem zweiten Gehause gesichert ist, wobei 
Lichtwellenleiter des Wiederherstellungskabels in 
jedem Gehause auf die Verbindung mit Lichtwellen- 
leitern des beschadigten Kabels vorbereitet wer- 
den. 

10. Wiederherstellungsausrustung nach Anspruch 1, 
bei der der zweite Teil des Koffers ein Kissen aus 
nachgiebigem Material mit Ausnehmungen darin 
enthalt, um bei geschlossenem Tragekoffer Teile 
des ersten und des zweiten Gehauses und den Be- 
festigungsblock und die Einsatzspule aufzuneh- 
men. 



Revendications 

1 . Kit de reparation (20) pour fournir un service de re- 
paration a une portion endommagee d'un cable de 
communication, ledit kit de reparation comprenant 
une mallette de transport (21 ) qui comporte des pre- 
miere et seconde portions adaptees pour §tre 
fixees ensemble, un plateau de montage (124), qui 



est dispose a I'interieur de ladite premiere portion 
(22) de ladite mallette de transport (21 ) et comporte 
un evidement en son sein, un devidoir (100) qui 
comporte deux collerettes espacees avec un 

5 moyeu s'etendant entre lesdites collerettes et qui 
est supporte sur ledit plateau de montage (124), un 
premier logement (22) qui comporte un moyen de 
raccordement de fibres optiques dispose en son 
sein pour faciliter le raccord de fibres optiques de 

10 cables a fibres optiques a celui-ci, un moyen pour 
fixer et maintenir ledit premier logement par rapport 
a fune des collerettes, un second logement (23) qui 
est Sgalement supports sur ledit plateau de monta- 
ge et qui comporte un moyen de raccordement de 

is fibres optiques pour faciliter les raccordements en- 
tre des fibres optiques, caracterise par; 

une longueur de cable de reparation (70) a fi- 
bres optiques qui est enroulee en spires sur le- 

20 dit moyeu dudit devidoir (1 00), ledit cable de 

reparation (70) a fibres optiques ayant une por- 
tion d'extremite (111) dont les fibres optiques 
sont destinies a etre fixees dans ledit premier 
logement et sont adaptees pour etre raccor- 

25 dees par le moyen de raccordement dans ledit 

premier logement (22) a des fibres optiques du 
cable endommage sur un cote d'un endroit 
d'endommagement, et une autre portion d'ex- 
tremite (112) dont les fibres optiques sont des- 

30 tinees a etre fixees dans ledit second logement 

et sont adapt ees pour St re raccord ees par le 
moyen de raccordement dans ledit second lo- 
gement a des fibres optiques du cable endom- 

• ■ mage sur un cote oppose de I'endroit d'endom- 

35 magement et 

une bobine de devidage (135) qui est suppor- 
ted par ledit plateau de montage (124) et qui 
est adaptee pour avoir une portion d'extremite 
disposee dans ledit evidement dans ledit pla- 

40 teau de montage pour faire en sorte que ladite 

bobine (135) soit disposee de telle maniere 
qu'elle facilite le montage de maniere rotative 
dudit devidoir (100) sur ladite bobine (135) de 
facon a ce que ledit second logement (23) ainsi 

45 que I'autre portion d'extremite (112) de ladite 

longueur de cable de reparation (70) a fibres 
optiques puisse s'ecarter gen&ralement dans 
une direction radiale quelconque de ladite bo- 
bine (1 35) dans une direction normale a un axe 

50 de rotation dudit devidoir (100) jusqu'a un en- 

droit le long du cable endommage qui est eloi- 
gne dudit un cote de I'endroit d'endommage- 
ment et ou sont realises les raccordements a 
I'interieur dudit second logement (23) entre des 

55 fibres optiques dudit cable de reparation et des 

fibres optiques du cable endommage. 

2. Kit de reparation selon la revendication 1 , dans le- 
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quel ladite bobine de devidage comporte un collier 
entre sea extremites et ledit collier supportant un 
joint torique qui est fait a partir d'un materiau ayant 
un coefficient de frottement relativement 6leve\ de 
sorte que, lorsque ledit devidoir est monte sur ladite 
bobine, Tune desdites collerettes engage par frot- 
tement ledit joint torique. 

3. Kit de reparation selon la revendication 2, dans le- 
quel, lorsque ledit devidoir est mont6 sur ladite bo- 
bine de devidage et engage ledit joint torique, Tune 
desdites collerettes dudit devidoir est disposed de 
facon adjacente et parallele a une surface principa- 
le dudit plateau de montage. 

4. Kit de reparation selon la revendication 3, dans le- 
quel ledit plateau de montage comporte un puits sur 
lequel s'ouvre ledit evidement, de sorte que, lors- 
que ladite bobine de devidage est montee dans ledit 
evidement et que ledit devidoir est mont6 dans la- 
dite bobine de devidage, une portion dudit devidoir 
soit disposee a Pinterieur dudit puits de facon a ce 
qu'une surface interieure de ladite une collerette 
soit substantiellement coplanaire a ladite surface 
principale dudit plateau de montage. 

5. Kit de reparation selon la revendication 4, dans le- 
quel ledit collier est reglable pour regler I'engage- 
ment par frottement de ladite une collerette dudit 
devidoir avec une surface interne dudit puits dudit 
plateau de montage. 

• 6. Kit de reparation selon la revendication t, dans le- 
quel ledit chaque logement comporte une base et 
un couvercle qui peuvent s'emboiter le long de por- 
tions de bord s'etendant longitudinalement. 

7. Kit de reparation selon la revendication 6, dans le- 
quel chaque dit logement comporte une pluralite de 
modules de raccordement, chaque dit module com- 
portant une pluralite d'emboitures, chacune des- 
quelles est capable de maintenir un dispositif de 
raccordement pour fibres optiques. 

8. Kit de reparation selon la revendication 7, dans le- 
quel ledit cable de reparation comporte une pluralite 
de faisceaux de fibres optiques, chaque dit faisceau 
de fibres optiques ayant un serre-fibre I'enrobant, 
un systeme de membre resistant de type fil textile 
et une gaine en plastique. 

9. Kit de reparation selon la revendication 7, dans le- 
quel une extremite dudit cable de reparation est 
fixee dans ledit premier logement et Pautre extremi- 
te est fixee dans ledit second logement, des fibres 
optiques du cable de reparation dans chaque loge- 
ment etant preparers pour Stre raccordees avec 
des fibres optiques du cable endommage\ 



10. Kit de reparation selon la revendication 1 , dans le- 
quel ladite seconde portion de ladite mallette com- 
porte un coussinet en materiau conformant ayant 
des evidements en son sein pour recevoir des por- 
5 tions desdits premier et second logements et dudit 
bloc de montage et dudit devidoir, lorsque la mal- 
lette de transport est fermee. 
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FIG. 1 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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